






















































































































学校编码：10384                                           分类号      密级      
学    号：22420111151357                                                UDC      
















指导教师姓名：李  炎  教  授 
专  业  名  称：海  洋  化  学 
论文提交日期：2 0 1 4 年 0 7 月  




















































































第 6章 基于“源—汇”景观的东山湾湿地氮、磷负荷........................ 46
6.1 “源”景观类型................................................................................................46
6.2 “汇”景观类型................................................................................................47












1.2 Coastal wetland..................................................................................................... 2
1.3 Reclamation...........................................................................................................2
1.4 Marine culture....................................................................................................... 3
Chapter 2 Research region...........................................................................5
2.1 Population and economy....................................................................................... 5
2.2 Geological and geomorphological.........................................................................5
2.2.1 Geological............................................................................................... 5
2.2.2 Geomorphological...................................................................................6
2.3 Climate and hydrological...................................................................................... 6
2.3.1 Climate.................................................................................................... 6
2.3.2 Hydrological............................................................................................7
2.4 Coastal wetland and shallow water use.................................................................8
2.4.1 Reclamation and coastline change.......................................................... 8
2.4.2 Marine fishery and marine culture.......................................................... 8
2.4.3 Port and shipping.....................................................................................9
2.5 Water environment................................................................................................9
2.5.1 Salinity, pH value and dissolved oxygen................................................ 9
2.5.2 Nutrients................................................................................................10
2.5.3 Organic matter and heavy metals.......................................................... 10
Chapter 3 Materials and methods...............................................................11
3.1 Data summary......................................................................................................11
3.2 Remote sensing research methods.......................................................................15
3.2.1 Reclamation and coastline.....................................................................16
3.2.2 Type of coastal wetlands....................................................................... 20
3.2.3 Marine culture in shallow waters.......................................................... 23
3.3 Sea-use change.................................................................................................... 26
3.4 Pollution load estimation.....................................................................................26
Contents
III
Chapter 4 Cosatal wetland evolution in Dongshan Bay........................... 30
4.1 Reclamation and coastline change...................................................................... 30
4.2 Changes of coastal wetlands................................................................................33
4.2.1 Pond farming.........................................................................................34
4.2.2 Salt field................................................................................................ 35
4.2.3 Salt marsh..............................................................................................36
4.2.4 Mangrove swamp.................................................................................. 36
4.2.5 Muddy flat.............................................................................................37
Chapter 5 Marine culture in shallow sea of Dongshan Bay......................39
5.1 Historical changes............................................................................................... 39
5.2 Structure adjustment and its roles in water quality............................................. 42
5.3 Spatial distribtion adapt to water quality.............................................................43
Chapter 6 Wetland nitrogen and phosphorus load in Dongshan Bay base
on the “sources-sinks” landscape concept................................................. 46
6.1 “sources” landscape types................................................................................... 46
6.2 “sinks” landscape types.......................................................................................47



























(2)1988年到 2013年间，东山湾海岸线增加 13.3 km，海岸线位置向水域延
伸。岸线变迁主要由围塘养殖围填海和工业围填海引起。
(3)1999年以来，东山湾围塘养殖面积持续增大，1999年为 2314.44 hm2，2010
年为 4231.35 hm2，年平均面积增量和年平均增速以 2004年前为最高。东山湾草
滩面积持续减少，从 1999年的 1581.03 hm2减少到 2010年的 60.39 hm2，1988
年到 2004年间，年平均面积减量最大，年平均减速可保持在 15%以上。东山湾


















The 21st century is the century of the sea. As the initial base of the ocean of
human knowledge, embayment is one of the most activity economic regions, which
presented as a series of pearls embedded in the shoreline of China. And won an
important significance for the scientific study.
Coastal wetland system, as the important transition zone between terrestrial and
aquatic ecosystems within the bay, has performed as nice habitat for much wildlife.
However with the growth of the population, urban expansion and the development of
the coastal industrial zone, the wetland system is being invaded, step by step. Pond
farming, residential area expansion, reclaimation activity, had changed not only the
wetland landscape, but also the system.
Using the remote sensing technology, the temporal changes of Dongshan Bay
wetland use and marine aquaculuture area were reviewed. Then, unit area pollution
load calculation model is adopted to estimate the balance of the N and P related to
pond farming, mangrove swamp, muddy flat, Salt marsh and cages culture, long line
culture, etc. Mainly achieved the following results:
(1)From 1988 to 2013, the new reclamation area of 1971 hm2, about 45% of new
reclamation area around 2000, after the 2000 new reclamation area accounted for 55%;
reclamation of industrial and mining area about 10% of total new reclamation area
around, scarf pond farming reclamation area accounted for 90% of total new
reclamation area.
(2)The coastline had grew 13.3km seaward from 1988 to 2013, which is mainly
caused of scarf pond farming and industrial reclamation.
(3)The pond farming area continues to increase, 2314.44 hm2 in 1999and 4231.35
hm2 in 2010. Both average area and annual increased rate were reached the highest in
2004. The salt marsh area continues to decline, from 1999 to 2010, it reduced from
1581.03 hm2 to 60.39 hm2. The largest annual average reduce was from 1988 to 2004;
the average annual loss in the three periods were kept at more than 15%. Dongshan
Bay’s mangrove area maintained to growth, it increased 28.44 hm2 from 1988 to 2010.
The average area of growth and the average annual growth continued to expand.
(4)From 1999 to 2012, shallow sea mariculture area expanded ten times while the
Abstract
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long line culture to cages culture ratio was kept around 5.6. Reasonable mariculture
pattern is adjusted year and year to fit the water quality distribution within the Bay:
cage culture zones of the Bay are mainly concentrated in waters near tidal inlet with
strong exchange capacity, while raft culture mainly distributed in the area far away
from the bay mouth where the water exchange capacity is a litter poor but nutrient is
rich. Massive expansion of seaweed farming dominated aquaculture structural in the
Bay has played an important role in mitigation nitrogen related eutrophic bay.
However as its nitrogen circulation revealed, excessive intervention process of
mariculture may induce instability in the ecosystem.
(5)From 1999 to 2010, N emissions and P emissions showed a trend of increase in
the “source” landscape of Dongshan Bay. Coastal wetland emissions of N and P from
almost surrounded pond farming. While N uptake and P uptake were rise and down in
the “sink” landscape of Dongshan Bay.
Key Words: Dongshan Bay; maricluture; wetland; remote sensing
第 1章 绪论
1






































(Pezeshki , 2001)，还能截留营养物、沉积物、有毒物质(Brix et al. , 1987; Raisin et
al. , 1995; Tanner et al. , 1996)等，从而改善环境污染。所以为了保护湿地成立了
湿地国际联盟(Wetlands International Union)，并且受到很多学者的关注(Timms et



























































第 2 章 研究区域
东山湾又名铜山湾，古称铜陵湾。位于台湾海峡南门的西岸，地界闽南沿海
的东山、云霄和漳浦等三县之间，邻近东山县，故名。其地理坐标为 23 °43 ’12 ”
- 23 °55 ’10 ”N、117 °26 ’30 ” - 117 °36 ’48 ” E。东隔海 200 km与澎湖列岛遥远相
对。
该湾三面为山丘环抱，呈不规则的梨形伸入陆地，南北长 20 km、东西宽约
15 km，湾顶有漳江入海。湾口朝南，口门狭窄、宽仅 5 km。其间还有塔屿等大
小岛屿屏障，是一个半封闭的海湾。东山湾内现有海岛 55个，均为无居民海岛。
海岛总面积约 156 hm2，海岛岸线总长 2770 hm。东山湾湿地面积约 11140 hm2，
约占整个海湾面积的 41%，主要分布在东山湾北部漳江河口以及前江港沿岸海
域。东山湾是闽南最大的海湾，滩涂面积为 9098 hm2，占海湾总面积的 33.21%。
零米等深线以下海域面积为 15550 hm2。其中 0-5 m等深线海域面积为 11720 hm2
约占整个海湾面积的一半，10 m-20 m等深线海域面积仅 1100 hm2，水深 20 m
以下的深水区靠近湾门由塔屿东西 2个水道伸入湾内，东水道水深最大达 30 m，
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